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  Flow	   cytometry	   is	   an	   intensively	   used	   tool	   for	   single	   cell	   analysis	   and	   cell	   sorting	   based	   on	  fluorescence	   signals	   in	   a	   broad	   range	   of	   research	   fields.	   It	   has	   however	   some	   limitation	   and	  drawbacks	  that	  stand	  in	  the	  way	  of	  further	  adaptation	  and	  proliferation.	  There	  is	  the	  high	  cost,	  need	  for	  dedicated	  personnel	  and	  large	  sample	  volumes	  and	  the	  lack	  of	  miniaturization.	  The	  solution	  for	  these	  problems	   is	  microflow	  cytometry.	   It	  provides	  a	  way	  of	  precisely	   controlling	  and	  mimicking	  the	  cellular	  and	  chemical	  environment.	  Using	  disposable	  chips	  and	  small	  sample	  volumes	  (10-­‐100	  µl)	  makes	  this	  technique	  very	  attractive	  for	  further	  research.	  Sorting	  based	  on	  fluorescence	  is	  a	  hot	  topic	  and	  the	  combination	  with	  microfluidics	  is	  further	  investigated.	  The	  fluorescence	  signal	  of	  for	  example	  red	  blood	  cells	  is	  influenced	  or	  triggered	  by	  environmental	  changes	  or	  diseases.	  	  	  OptoRobotix	  ApS	  provides	  a	  platform,	  cell-­‐BOCS,	   for	  microfluidic	  sorting	  applications	  and	   in	  vitro	  biological	  experiments.	  The	  technology	  can	  be	  used	  in	  diagnostics,	  cell	  sorting	  and	  characterization	  of	  cells.	  The	  technology	  uses	  software	  that	  recognizes	  the	  shape	  and	  size	  of	  cells	  and	  aberrant	  cells	  can	   be	   detected	   and	   separated	   from	   the	   flow	   by	   optical	   manipulation.	   Adding	   a	   fluorescence	  imaging	  subsystem	  to	   the	  cell-­‐BOCS	  could	  make	   the	   technology	  even	  more	  versatile	  and	  broaden	  the	   range	  of	   applications.	  The	  optical	  manipulation	   tool	  used	   in	   this	  project	   is	  based	  on	  using	  an	  infrared	  laser	  that	  exerts	  force	  on	  particular	  beads	  or	  cells	  of	  interest,	  the	  ones	  that	  are	  fluorescing.	  The	  selected	  particles	  are	  catapulted	  out	  of	  the	  stream	  and	  the	  system	  acts	  a	  cell	  sorter	  or	  filter.	  	  	  There	   are	   two	   cameras	   in	   the	   setup	   (Figure	   1)	   -­‐	   one	   for	   bright	   field	   microscopy	   and	   one	   for	  fluorescence	   imaging.	   The	   dichroic	   mirror	   with	   a	   cutoff	   wavelength	   of	   500	   nm	   separates	   the	  fluorescence	  signal	  from	  the	  excitation	  light	  which	  is	  blue	  light	  centered	  around	  490	  nm.	  Reflection	  upon	  a	  spatial	  light	  modulator	  shapes	  and	  moves	  the	  infrared	  light	  beam	  which	  is	  used	  for	  'kicking'	  the	  detected	  cells	  that	  emit	  green	  fluorescence.	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  Figure	  1	  cell-­‐BOCS:	  optical	  design	  	  
	  
Figure	  2	  cell-­‐BOCS:	  practical	  implementation	  
